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every part except the very sutures, as in G. Andrewsii, O. erinita, 
&c. Exoininiug some other genera, we found this to occur also 
in Jiartonia, Muhl. (Centaurella, Michx.) ; equally so in both 
species, £. tenella and JS. vema. In the former species, in which, 
as in Obolaria, four re-entering angles render the cell cruciform, 
the resemblance to Obolaria is striding and complete, os you will 
see from the enclosed sketch of a transverse section of the ovary 
of B. tenella. The only anomaly of Obolaria as a true Oentianea 
which remains, is the imbricative (instead of convolutive) ajsti- 
vatiou of its corolla ; — of which no parallel instance is known, so 
far as I am aware. It may however be expected to occur ; for 
useful and reliable as the aestivation of the corolla often is, as an 
ordinal mark, it is seldom altogether constant. 

I think I once mentioned to you an exception of this sort, or 
rather a variation, which occurs in a family in the arrangement of 
which you have employed aestivation of the corolla to great ad- 
vantage, viz. the Scrophulariacem, in characterizing the suborders 
(as I would suggest they ought not to be called) Antirrbinideae 
and Ehinanthidea. The same accurate observer, Mr. Clark, long 
ago showed me that this character occasionally failed in Mimuhts, 
especially in M. ringens and Jlf. moschatus, which almost as fre- 
quently present the BBstivation of the Ehinanthidece (». e. have some 
part of the lower bp exterior) as that of the Antirrhinidece, to 
which the genus belongs. Last summer I noticed a second ex- 
ception of the kind in aPentstemon (P. heterandrum, Torr. & Gray, 
in Beckwith’s Report of a Pacific Railroad Survey), which besides 
the anomaly of having the fifth stamen sometimes antheriferous 
and sometimes eterde, had also, in about half of the flowers 
examined, the lateral lobes of the corolla external in the bud, and 
covering the two posterior lobes as well as the anterior one. 



On the Action of Sea-water on the Germination of Seeds. By 
Chaeleb Daewin, Esq., Vice- Pres. R.S., P.L.S. &c. 

[Bead May 6th, 1856.] 

Dubino the spnng of last year it occurred to me that it would be 
worth while, in relation to the distribution of plants, to test how 
long seeds could endure immersion in sea-water, and yet retain 
their vitabty. As far as I knew, this had not been tried by bota- 
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nists, who woiild have been far more capable of doing it efficiently 
than myself; and I now find that M. Alph. DeCandoUe, in his 
admirable work, “ G^ographie Botanique,” regrets that such 
experiments have not been tried; I think, that had he known 
even the few facts here to be recorded, some of his opinions on 
the means of distribution of particular families would have been 
slightly modified. The Eev. M. J. Berkeley has likewise tested 
fifty-three different kinds of seeds, and has published a report in 
the “ Gardener’s Chronicle*,” to which periodical I have also 
sent two brief notices on the same subject t- I intend here to 
give, with Mr. Berkeley’s kind permission, an account of our joint 
experiments. I may premise, that not knowing, at first, whether 
the seeds would endure even a week’s immersion, I selected a few 
by simple chance, taking, however, the seeds of diflerent families ; 
subsequently I have been aided by suggestions from Dr. Hooker. 

I must briefly describe how my experiments were tried: the 
seeds were placed in small bottles, each holding two or three 
ounces of salt water, carefully made according to Schw'eitzer’s 
analysis : as both algce and marine animals have, as is well known, 
long survived in water thus made, there con be no doubt that the 
experiment was thus fairly tried. Mr. Berkeley sent his seeds to 
Bamsgate, tied up in little bags and placed in the sea-water, daily 
renewed ; and they were thus immersed for three weeks, and when 
partially dried, but stiU damp, were sent off, but by accident were 
not unpacked for four days subsequently, so that their total im- 
mersion “ was eqxiivalent to one of more than a month.” Some 
of my bottles were put out of doors in the shade, and were ex- 
posed to an average weekly temperature of from 35° to 57° ; the 
other bottles were kept in my cellar, and were exposed to much 
less variation of temperature, viz. to a daily mean average of 
from 46° to 56°. Further, to test the efiect of temperature, I 
immersed eighteen different sorts of seeds in salt water, in a tank, 
which, from containing much snow, was for six weeks at t!ie tem- 
perature of 32°, slowly rising for the next six weeks to 44° ; but 
the seeds thus tested did not seem to withstand the injurious 
effect of the salt water better than those exposed to a higher but 
variable temperature. I may remark, that amongst the eighteen 
kinds of seeds immersed in the cold salt water, there were seeds 
of a somewhat tender constitution, as capsicum and vegetable 
marrow, but the exposme to the cold in no degree injured their 
germination. In the case of some of the seeds which I first tried, 
• Sept. 1st, 1866. t May 26th and Nov. 24th, 1856. 
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and which were put out of doors, I did not change the salt water 
for fifty-six days, and it became putrid and smelt offensively to a 
quite surprising degree, especially the water with the cabbage, 
radish, cress and onion seed, which also gave out strongly the 
odour of each kind ; so that I tliought the putridity would infalli- 
bly have been commimicated to the seeds ; but judging from the 
seeds of some of the same plants (but not actually from the same 
lot of seed) placed in salt water often renewed, and likewise kept 
in the cellar under a less variable temperature, neither the pu- 
tridity of the water nor the chougiug temperature had any marked 
eflfect on their vitality. Cress seed (^LepiJium sativum) and that 
of Phalans Canariensis, after twenty-two days’ immersion, were 
thoroughly dried for a week and then planted ; they germinated 
pretty well, but the seeds themselves of this particular lot were 
not very good. At first I tried the seeds after each successive 
week’s immersion, and they germinated at the same period as did 
seeds of the same kind which had not been salted; celery and 
rhubarb seed, however, were somewhat accelerated in their ger- 
mination. Some kinds of seeds, as of Trifolium ineamatum, Si~ 
napis nigra, peas, kidney and common beans, swelled much in the 
salt water, and they generally were killed by a short immersion ; 
but the swollen seeds of Lupinus polyphyllus germinated better 
than those which did not swell. I was surprised to observe that 
most of the seeds of Convolvulus tricolor germinated after seven 
days imder the salt water and lived for some time in it ; as did 
likewise the fresh seed of Tussilago farfara after 9 days ; after 25 
days I took out some of the young plants of the Tussilggo and 
planted them, and one of them grew : some of the seeds of the 
garden orache (Atriplex) also germinated under water after 66 
days’ immersion, but I failed in raising the seedlings ; the other 
seeds of the same lot of the orache germinated excellently after 
100 days’ immersion. 

The total number of seeds tried by Mr. Berkeley and myself 
amount only to 87, for unfortunately we happened to select some* 
of the same kinds ; in one respect, however, this has been forr 
tunate, for we have thus tested each other’s results, and they 
accord perfectly as far as they go ; the seed of the tomato, how-. 
ever, germinated better after a month’s immersion with Mr. Ber- 
keley than after only 22 days with me ; but my seed appeared to 
be old. And this leads me to remark, that I suspect that fresh 
seed withstands the salt water better than old, but yet good seed ; 
this was the case with TS-ifolivm ineamatum. Phlox JDrummondii, 



OH THE OEftMIHATIOH OE SEEDS. 



133 



and I believe with Sinapis nigra. Of the genus Qodetia, hfr. 
Berkeley found one species was killed by, and another survived, a 
month’s immersion: but a far more curious case is presented by 
the varieties of tEe cabbage ; for I found that good seed of the 
" Mammoth white broccoli " germinated after 11 days’ immersion, 
but was killed by 22 days ; seed of the “ early cauliflower ” sur- 
vived 22 days, but was killed by 36 days; “ Cattell’s cabbage ” 
germinated excellently after 36 ^ys, but was killed by 50 days ; 
and lastly, fresh seed of the wild cabbage from Tenby germinated 
excellently after 60 days, very well after 110 days, and two seeds 
out of some hundreds germinated after 133 days’ immersion. 

Of the 87 kinds of seeds tried, 23 or more than one quarter did 
not endure 28 days’ immersion : capsicum has endured the trial 
best, for 30 out of 66 seeds germinated well after 137 days’ im- 
mersion : of celery seed after the same period of 137 days, only 
6 out of several hundreds germinated. The worst germinators 
have been dwarf kidney beans and Hibiscus manihot, both hilled 
by 11 days’ immersion; common peas were killed by I'l days’ ; 
Tustilago farfara germinated under water after 9 days, but the 
young plants kept alive for some time : the next worse gerraina- 
tors have been Phlox Dnmmondii, Trifoli'mi incamatumy Linum 
usitatissimum, and Sinapis nigra, veiy few of which survived 
15 days’ immersion. 

From such scanty materials it is, perhaps, rash to draw any 
sort of deduction in regard to the power of resistance to salt 
water in the different divisions of the vegetable kingdom ; but a 
few remarks may be permitted. Three out of the 17 Endogens 
and 20 out of the 70 Eiogens were killed by a montli or 28 days’ 
immersion: this fact, together with the marked power of endurance 
in the Atriplex, Seta, Spinacea, and Rheum, lowly organized 
exogens, accords with, and is perhaps connected with, the fact, in- 
sisted on BO much by M. A. DeCandolle, of the wider range of the 
Endogens and of the lowly organized Exogens, than of the higher 
Exogens*. The four Solanacew and two Umbellifera endured the 
salt water very well, and each included the longest survivor of all 
the species tried. Ten Compositce were tried, and only one was 
killed by a month’s immersion, that is excepting the Pussilago 
which germinated under water. Eight Crucifera were tried, and 
all withstood the influence well, excepting Sinapis nigra, which 

* Oodron in his “Floruls JuTenslis,” p. 16, states that the seeds of some 
plants, as of Atriplex and certain Orami»ea, germinate perfectly in sslt-rnsrshos, 
where they liare been immersed during all the winter under salt water. 
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was killed by 25 days’ immersion ; three of the Orucifera survived 
85 days : this power of endurance in the seeds of this family is, 
perhaps, surprising, considering the oil in their seeds. Nine 
LegwninoscB were tried; these all resisted the salt water badly, 
with the exception of the hard thin seeds of Mimosa sensitiva, 
which germinated pretty well after 50 days ; three species of 
Lupine seemed just able occasionally to withstand about 86 days’ 
immersion; the seeds of the other Leguminosce having all been 
killed by much shorter periods. I suspect that it is the water, 
and not the salt, which kills the Legmiinosce ; at least I found that 
a lot of fresh “ Thurston lleliance” peas were all killed by 13 days’ 
immersion in pure water* ; and I have been assured that a much 
sliorter immersion wUl kill kidney beans. Lastly, seven species 
of the allied families of Jlydrophyllacece and Folemoniacea (sir 
having been selected by Mr. Berkeley) were killed by a month’s 
immersion, and so great a proportion can hardly be accidental. 

From the great diffei-ence in the powers of resistance to the 
sea-water in the different families just specified, and even in the 
varieties of the same species; and from the Leguminosce being 
appai'ently in this respect the tenderest, whereas they are 
generally believed to keep longer than any other seeds in a dry 
state, I think we may learn a lesson of caution, not to infer 
with too much certainty which seeds will endure longest when 
naturally buried in damp earth, from knowing what kinds will 
keep best in an artificial state. 

I had intended trying many more seeds, as 1 at one time 
thought that these experiments would have thrown more light on 
the dispersal of plants than I now think they do. I soon became 
aware that most seeds, in accordance with the common experience 
of gardeners, sink in water ; at least I have found this to be the 
case, after a few days, with the 61 kinds of seeds which I have 
myself tried; so that such seeds could not possibly be trans- 
ported by sea-currents beyond a very short distance. Some few 
seeds, how'ever, do float, as I have tried with some of those cast 
by the Gulf Stream on the coast of Norway. Prom knowing that’ 
timber is often cast on the shores of oceanic islands far from the 
mainland, and from having met with accounts of floating vege- 

• Loiseleur-Deslongchamps says (Consid. sur lea C^r^ales, Part ii. p. 234) 
that in wheat put into water the embryo cornea out in the courae of two days | 
aa Mr. Borkoloy’a wheat aurvired after 30 days’ immersion in sea-water, one 
may suspect that in this case, the seed woidd aurviTO longer under sea-water 
than under fresh water. 
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table rubbish off estuaries, I assumed that plants, with ripe seeds, 
washed into the sea by rivers, landslips, &c., might be drifted 
by searcurrents during a period of some weeks. The closing of the 
Capsules, pods, and heads of the Composite, &c., when wetted, and 
their re-opening when cost on shore and dried, the seeds being 
thus allowed to be driven inland by the first stormy winds, seemed 
to favour such means of transport. But in putting 34 plants of 
different orders, with ripe’ fruit, into salt water, one alone, the 
Euonymus, floated for a month, being buoyed up by its fruit ; the 
others all simk in 21 days, some in 5, and several in 7, 9, and 11 
days. But I am not sure that I have made the trial fairly, for I 
kept the floating plants in too warm and dark a place, which 
might have favoured their decay. Finally I may remark, that the 
seeds of very few species are, as far as we yet know, all killed by 
10 days’ immersion, — that some i>lauts will float for this j)eriod, — 
that the average rate of the ten currents in the Atlantic Ocean, 
given in Johnston’s “Physical Atlas,’’ is 33 miles per diem (the 
main Equatorial current running at the rate of 60 miles, and the 
Cape Stream at 80 miles per diem) ; and therefore I conclude, 
under the existing extremely scanty materials for forming any 
opinion, that some plants might under favoiuable conditions be 
transported over arms of the sea 300 or even more miles in breadth j 
and if cast on the shore of an island not well stocked with species, 
might become naturalized. 

In the following list, to save repetition, I have marked the 
plants tried by Mr. Berkeley, and which germinated after a 
month’s immersion, witli f ; when they did not germinate, this is 
expressly stated. The “ cold water ’’ refers to the seeds placed in 
salt water in the tank with snow. 

I have arranged tlie families in accordance with Lindley’s 
“ "Vegetable Kingdom.” 

END 0 GENS. 

(Gbamine.®.) 

Avena (common oats) : after 85 days’ immersion germinated 
excellently ; after 100 days some germinated ; after 120 days 
some half-germinated. 

Hordewn (common barley) : germinated well after 28 days, but 
none after 42 days ; in the cold water well after 30 days(t). 

\Triticim (wheat). 

Phalaria Camriensis : after 70 days nearly all germinated ; in 
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another lot ailter 85, most of the seeds germinated, but the 
seedlings died off; after 100 and likewise after 120 days’ 
immersion, in each case, a single seedling came up. 

Holcus saccharatua : after 36 days germinated fairly ; after 60 
days all died. 

fZea Maya : none germinated after a month’s immersion. 

■fArum maculatum. 

fAnomatheca cruenta. 

fSabiana plicata. 

\Trichonema pudicwn. 

■^SiayrincMtm iridifolium. 

Canna Indica : after 60 days several germinated, but not very 
strongly. 

^Colchictm autvmnale : did not germinate. 

Allium cepa : after 66 days’ immersion, 3 out of 15 germinated ; 
after 82 days in the cold water, most of the seeds grew well ; 
after 100 days, 2 or 3 grew out of about 25 planted (t). 

•\Bulhine annua. 

\Aaphodelua luteua. 

t TJropetalum aerotinvm : did not germinate. 

EXOGENS. 

Ricinua communia (var. major and minor) : both germinated 
after 36 days. 

Oucurbita Melopepo (vegetable marrow) : germinated after 100 
days ; of 4 seeds immersed in the cold water for 82 days, 2 
germinated. 

\Oucvmia Meh (melon). 

Oiatua (mixed shrubby garden varieties) -. germinated well after 
36 days, and some germinated after 70 days. 

(CBUOIFEB2B.) 

Lepidivm aativtm : after 85 days’ immersion only one out of 
many germinated ; after 66 days grew : in the cold 
water, after 65 days, ^ grew, (jcvar., golden cress.) These 
seeds gave out an astonishing quantity of slime in the salt 
water. 

Rraaaica oleracea, var. “Mammoth white Broccoli:” germi- 
•nated after 11 days’ immersion, but after 22 days all died. 

, var. “ Early Cauliflower:” after 22 days, 6 

out of 100 germinated ; after 36 days aU dead. 
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Brassica oleracea, var. “ Cattell’s Cabbage:” germinated ex- 
cellently after 36 days ; all dead after 50 days. 

, var. growing wild on the Castle Eocks of 

Tenby ; fresh seeds, after 60 days germinated excellently ; 
after 110 days germinated very well ; after 133 days only two 
out of some hundreds germinated (t). 

^Brassica Bapa (vor. yellow turnip). 

Baphamis sativus ; after 85 days, germinated ; the cold water 
seemed to be injurious to these seeds, for after only 30 or 50 
days all the seeds were dead (uor. block radish) (t). 

Eryavmwn Perowskianum : after 86 days germinated well ; after 
60 only one seed ; after 70 days all dead (t). 

Matthiola annua-, germinated after 28 days; all dead after 54daya. 

Sinapis nigra : seeds much swollen ; germinated after 11 days ; 
all dead after 22 days: fresh seed germinated pretty well 
after 15 days, but were all killed by 25 days’ immersion. 

Oramhe maritima : after 37 days germinated weU. 

Tr(peeohm majus : after 37 days nearly all germinated, hut after 
60 days none did. 

^Limnanthes Bouglasii. 

Hibiscus Manihot: all were killed by 11 days’ immersion (f). 

■fMalope grandiflora. 

Papaver somnifertm : germinated well after 28 days ; was killed 
by 64 days. 

Argemone Mexicana: came up excellently after 60 days, and 
pretty well after 70 days. 

\Chrgseis crocea (germinated very imperfectly after the month). 

lAnwn usitatissimum after 7 and after 14 days only two or three 
seeds, out of very many, germinated ; after 28 only one seed 
came up; after 42 days not one germinated. These seeds 
gave out much slime. 

\8ilene compacta. 

Bhevm Bhaponticvm : germinated weU after 82 days. 

Atriplex (garden orache) : some of the seed germinated under 
water after 66 days’ immersion ; the remaining seed ger- 
minated exceUently after 100 days. 

Beta vulgaris : exceUently after 100 days (t). 

Spinacea oleracea : excellently after 70 days ; a few after 120 
days ; aU kUled by 137 days (t). 

(LEaUMIHOS.®.) 

Ficia Faba (var. “ Johnston’s Wonder”) : two out of six lived 
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fliler 11 tlays’ immersion; one half-germinated after 14 
days ; after 22 days all dead : many of these beans swelled 
greatly. I tried sixty after 28 days and found aU dead. 
None survived 30 days in the cold water. 

Pisum sativum : after 11 days some germinated ; none survived 
14 days ; none survived 30 days in the cold water. Another 
lot of ^esA seed (“ Thurston’s Eeliance ”) all died after 12 
days ; none survived 30 days in the cold water. I found 13 
days’ immersion in pure water killed these latter fresh peas. 
(fNone germinated.) 

PAaseolus vulgaris (t)«r. “early frame dwarf’’): all died after 
11 days’ immersion ; after 28 days’ immersion, 80 w’ero planted, 
but all dead. 1 tried another lot oi fresh seed, hut none of 
them resisted even 10 days’ immersion; nor did they re- 
sist 30 days in the cold water : many of these seeds swelled 
much (t). 

Trifolium incarnatum : all died after 11 days’ immersion, and 
after 30 in the cold water. Fresh seed germinated excellently 
after 6 days’ immersion, well after 12 days, and one single 
seed out of some hundreds germinated after 20 days. These 
seeds swelled much. 

VJex europcmsi after 11 days germinated well ; after 14 days 
two germinated ; after 28 days all dead. 

Lupinus polgpAgllus : after 22 days, out of seven swollen seeds 
three germinated; seven others did not swell and were all dead; 
after 36 days’ immersion one began to germinate and then died. 

Lupinus luteus (pale var!) : after 22 days ^ lived ; after 36 
days’ immersion ^ germinated ; after 60 days aU dead. 

i Lupinus puhescens germinated after a month, but hlr. Berke- 
ley says the greater number were rotten. 

Mimosa sensitiva : germinated excellently after 36 days’ immer- 
sion, and pretty well after 60 days. 

Qeum coccineum (var. splendens) : after 36 days germinated well, 
and after 70 days one single seed germinated. 

Saxifraga inourvifolia ; did not germinate after 30 days’ immer- 
sion. 

aizoides, nor did this species, but the seed was not 

very good. 

(Soi.ANACEiE.) 

Capsicum annuum : after 137 days’ immersion, 30, out of 56 
planted, germinated well (f). 
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Solarium tuberosum : germinated excellently after 70 days, well 
after 100 j aU dead after 120 days. 

lycopersicum (common tomato) : one seed germinated 

after 22 days’ immersion, the rest were killed by 36 and 50 
days’ immersion, (t But Mr. Berkeley found that they ger- 
minated after a month.) 
t melongena. 

Convolvulus tricolor : after having been 7 days in the salt water, 
many of the seeds germinated, and the embryos came out of 
the husks: of those which did not germinate under water, 
one germinated after 36 days’ immersion. 

(PoEEMONiACE.® and Hydbopiiyllacejb.) 

CHlia tricolor (t was killed by a month’s immersion). 

Phlox Drummond/ii : of old seed none germinated after 11 days ; 
but of fresh seed, 3 out of many germinated after 15 days, 
and none after 26 days’ immersion, 

Eutoca viscida, 1 

Nemophila insignis. t None of these were found by Mr. 

atomaria. J- Berkeley to germinate after a 

macvlata. ] month’s immersion. 

discoidalis. J 

Borago officinalis : a few came up after 14 days’ immersion, one 
after 28 days, and none after 42 days. 

\Nolana grandijlora. 

Saturega (common savory) : after 42 days, 8 seeds out of many 
germinated. 

Campanula Pentagonia (tdid not germinate after a month’s 
immersion). 

\Pedia graciliflora. 
iPedia (corn salad). 

(COMPOBIT.®.) 

Lactuca sativa (common lettuce) : after 56 days’ immersion ^ 
of the seed came up ; after 86 days only one out of several 
germinated. Cold water had no marked effect, but after 65 
days they germinated rather better than the othera (f). 
fOichorium Endivia. 

Galinsoga trilobata : germinated after 22 days. 

Aster Chinensia (mixed German varietes) ; germinated after 28 
days ; all dead after 64 days’ immersion. • 
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Ageratum Mexicanwm : after 100 days, one seed out of many 
germinated; at much shorter periods these seeds did not 
germinate well. 

Leontodon Taraxacum : germinated excellently after 61 days’ 
immersion ; the seeds were fresh. 

Tussilago Farfara : fresh seeds being placed in the salt water, 
after 9 days, many of them germinated imder water. After 
26 days, I took out some of the young plants and planted 
them : one grew. The germination of these seeds is the more 
remarkable, as this is not a sea-side plant. 

^MonoUypia Californica. 

■\Oenia twrlinata. 

■\ Cosmos luteus : did not germinate after a month’s immersion. 

Olaricia pulcTiella : germinated well after 28 days ; was killed by 
64 days’ immersion. 

+ Qodetia rubicwida, 

t Lindlegana was killed by a month’s immersion. 

Apivm graveolens {var.“ Cattell’s white”) : after 137 days only 
0 seeds out of some hundreds germinated ; after 86 days the 
seeds germinated excellently; they did not appear to ger- 
minate quite so well after 82 days in the cold water (t). 

Daucus carota : a very few germinated after 85 days ; after only 
66 days ^ grew (t). 



On the Vitality of Seeds after prolonged Submersion in the Sea. 

By James Salteb, Esq., M.D., F.L.S. &c. 

[Read May 6th, 1856.] 

I SHOULD not have thought the observations which are the subject 
of this little communication of sufficient importance to occupy the 
attention of the Linnean Society, had it not come to my know- 
ledge that one of our most distinguished British naturalists is at 
present engaged in investigating experimentally the question of 
the vitality of seeds after prolonged submersion in sea-water, 
especially in reference to tlie influence which that circumstance 
would have in explaining some of the problems of geographical 
vegetable distribution. 

The facts which I am about to detail, and which came accident, 
ally under my notice some years since, bear directly upon this 
subject, and while, as it seems to me, they establish the doctrine 
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tlio prevalence of Wicat mildew in Trclajid it wa»* r ftivc kind mider which ritdci?, whether of corn and other 



ohsen'cd that the spring^fioini Lamiim M^licat suifcrcd 
urn eh less from it than tlio nutumii soivn ; and this 
would probaljly bo the enso with late idaiileil Pntnloes 
did not tlie dcatnictjan of the tops prevent tUo jirowtU 
of the tulicrs* MTiilo nolicitig tlio Potato crop X may 
olrtcrve that drilled nml consequently thiiily*plantcd 
Potjit{^^ do net fliiffor nioro severely from dijiC^LSO tlmn 
the thicber sown hr<y hod* If to tlio^o causes ^viiichpro- 
crastlnaie tho ripeumg of our gi'nin wo nee to attribnlc 



a grifliter prcvnleiico of mildew, wo must, then* to avoid 
a cbunco danger, sacrifice a certain birgo produce, abon* 

Ji B V.^.B 



don liigli tlllngc, owl bo content with tlio sanity return}; 
0 f 0 ur forefath crs» I hit what are tb ich and thin bow i n g? 



.\ro they nottclutivo ? On poor laud that would be thin 
sowing wliicli on rich luud would be thicki If tijo latid 



growB.,j„ 

exist an otTur in tho iimmint of produce put down to 
Mr* Smithes aecounU-livo sacks — can it boUiat itBhendd 
be five qiiortertv wlucli appears to tally more nearly 
iritli all Mr, Smltlfa former rctnnis ? I liavo not a 
later pamphlet of liU than tlirvt of 1852; but up to that 
ddc, wid I hclicve oceonling to rotums sineo publtshcil 
til pcriodicaH liis returns Imre been from 31 busliela to 
40, or even over ; ahould there bavo been no ildUng o(T 
in Uio years 1855 and 185C there would cvidciktly be 
Bbctvn a largo balance in fcivoiir of Mr, Smith's systom, 
Holf-a^ton of straw, too, isso vqiy much tinder wliat 5fr. 
Saiith lui!j usually Imd, that it throws fur tlnsr doubt on 
the sbitcmcnt* llo used to liavo from a ton and n half 
to two tons. We must umter such illscrepancies, witU^ 
out casting any sospicioii on Mr, Piper*!* honesty, bo 
anxloTiA to Imve Mr« Smith's. oai'n statement of these 
two years' products, lb is hardy possiblo that Mr, 
Smith's returns of these two years may liavo fallen 
Bliott of those of funner ycaris, but, whetlicr they Ijavo 
or not, Mt/Piper In giving Ms own iwcragea for tbo 
kit eight year!* ought also to Uavo given tlioso of Mr, 
Smith's for tho sainc years. As Cir ns my observation 
goes tlio rctunia of tbo two plans hml previously bwm 
much upon a par, Tlic two &yBtcma nro of so imieU 
mUrcst, heiirlng on two such opponito priucjpks, bolk 
being coududvo to Mic ]iroductitm of soch vast amounts 
of our staple fojKl, that their mnrita enmiot bo too much 
lUscm&cd* It k curious to fltid so small m amount of 
nionuro eomiiensatlng for all it jo inorganic subsLincca 
brought Into ploy by Uio deep werkiog of Mr. Smith. 
Mr, i'ipcr'fl plan sliowEt tho uiktako w'o aro in, in j up- 
posing a clmngo of cro)! neccssai^, at least in eerenU ; 
as constituting tlic etaff oftUh this k a matter wo slioukl 
bo thimkfid for, but tlion Im Is dependent on fototgii 
supply of maim res, which if Ids plan wci'o lironght iiSo 
general prncttcc might fuih whUo Mr. Smith's testA on 
those within the soil which tbonsaiids of years may not 
aud cannot exhaust. — Jl jlf, Opodiffl 
TMn Se4ili»fi, £atc JUpetiim. and iZittf.— TbLn Bced 




skm tliat it is tlicrcforc a cause of mst, which generally 
attacks the Wlic:vt plant long bofm^o tho ripening pro- 
commences? — itwillhe&ccn even hi GrAsseorn, The 
(hsep and well fcrtniscd laiuk ore always longot hi 
brlngiug on plants to ilio ripcnhig stage them sliallow 
poor land; nro wo therefore to nUaudou high funnlrtg 
and oup jiritna knils to otiicr products (intl only sow 
Wheat on weak hoIIa? Is not water at tho roots a midii 
cause of ni*tP Is not late sowing ako,as Mr, SmlUi 
lays, in producing a bto and spring tillering, a 
further cause? Do the Hardys find their thin sown 
grain moro liablo to rust tb.an tliclr neighbours' thicker 
soivn ? Docs Mr* Piper find liis 2^ iwcks more sabjcct 
lorust or biter in npwiiog crt'cu than his neighbours ? 
Docs not Mr. ISinith produco a plump full grain of 
Wlicat? lint in Ireland WTicat Is almost all sown 
broadcast nnd thickly ioim — over tivo busltcli to tho 
acre— imd yet for ecvcral years very iimnedktcly sub- 
«i)uciit to the general utti^cks of intldcw on tho Potato 
crop, it so sallercd from rust i» to throw it very 
gcQcmlly out' of culture, tbo rust allbcting tho leaves 
ivhcn in Grass corns and although at tbo samo tStno 
1 belie vu It prevailed very mucli m Eii gland wo do not 
that tho ITiirdys or Mr, Smith or Mr, l*ijwr were 
more sevuro sufihrors from it than their jieigh boars. In 
tlic year 1S50 ti crop of IiVJieat wiis sown iti itjws four 
ftet npait witli Ciihbngcs iiitcrltiicd on a wet, cold, nn- 
dmined cloy— tills Wheat promise;! well hut was so 
severely uttacked hy mildew tliat it became of little 
’I'alue; tills was a nice bone for tlm tliidc ficoders, but it 
unferttiniitcly liappcucd that at Uio samo time another 
crp|} of Wlicat about a mile olf sown broadcast with a 
Ml coraplument of uccd on a very liupcrier knd— a 
Trm.1 dry liaiuxtono soil — sulTerccl so much from rust, 
tliat Uio owner of a strong farmer* abuBtloncd sowing 
Wlicat for scvLTal ycuvs attcr, Tiio period in wlijcji 




b ciipablo af giving a tillering of 60 stoma to a plant 
fiurcly it would be absurd to sow it os thick us hnd that 
ivotdd only throw up a sitiglo stem, Jiut thlelc seeders 
like Bhalloiv ilmiucra are all verging away from their 
old practice.^ fou' -now irould eow the qmutti ties of seed 
they used to do ; oven tlw poorest lazy-bcd tiller of Po- 
tatoGs in Irckiul eschewa tlio iiliiOKinclt distances of liis 
forofiitbers ami phvnts his i*cts a foot or iiioro apart, and 
wdio now thinl^s of making liis gridiron drains hut two 
feet deep ? It looks very like a cutohing at utrawa this 
last rcsourco of tbo thick seeders In mihlow, but even 
werotljcrc somo little moro of liability to disoase in Uitn 
sown croiw the thin seeder rcita ]na]miciicc on fO broad 
a haslv, as not to fc.ar its being upset by such a ciiaiialty. 
IIo fiuda reclcleas and wnsteful cxtwu'sigance in throw- 
ing into the gromul more seed timu will hcalthfiihy 
vegetato. He sees tliat a living equal to about oiic- 
twentictii part of tbc entire produce of tho countr}" may 
bo eirectcd, and ho tnatniidus tliat it is the duty of tho 
Agriculturist of a e^te, which cannot produce suniciciit 
for the demmuds of Its population, to elfect sucli a saving, 
letting id one Lis mvn iudividiud interest in it* lu poor 
Liuch lioffcver, thick seeding may bo advisable, and In 
dirty 1^00 lid it is oh^ohitely nccossrtrj^ that our culti- 
valed intriulers may keep down tlic dcmscua of tho soil ; 
the ground must bo occupied by one or tliq other, imd 
t]i(«e dirty fields I willingly give up to the thick seeders 
und timb they will mako the most of them, as tljcy do 
in Ireland, aiul iierhapa clscivhera— X 3L ^oodfjf, 
^eerjw.— Tlitii crop of Acorns this season is in this 
neigliboiirhood uuprcocdcntly large. Many women nnd 
dnhlron Tiavc made large Ginns by idling them at piices 
from 1^, to Is, Cd* per bushel. At tho augges- 
tiou of iny^soTvuut (Josoph Howyor) T liavo tried boiling 
tlicm for pigs, and fiuil it very successful. ^Tucti of tho 
n^tringency and acridity natural to tho Aeom seems to 
bo dissipated in cookieg them. At first wo boded tliem 
till they bnpt into a kind of jelly; now wo bon tbian 
about 20 minutes, till tJicy resemble a cooked Clu&nnt, 
mid tliGn pound tlicm, and having sifted some of tho 
Hour from them fbr tho fiit pigs, boil tho otlicr psirt 
again for the loan. IVo mix tlw Hour, or powdery part, 
far the piga ndth jioDurd. Tlicy eat it grccjtUJy, and 
then lb dmvn, which b corns to pro\'o that it b gooil for 
fatten tug them. Many of rnj ncigblioun Imve tried 
this plan at niy rccoinmcndatlOT], with the G .11110 result. 
Din you Inform me tvliut are tho principal ooustltuouts 
of the Aeom* and what should bo ndded— Tkirloy-nical, 
Tndinn Corn* bran, pL3u,iuca!, &C., to make them most 
snitaldo fbr flit pigs and for kiin ami growing piga re- 
-Gpectivclj' ? J?, {?., JZujiAam Vtear^^e^ [Wo have no 
anaiysia of Acorns. Tlio ppedmeu of Acoru Hour scut 
is sweet utid palatable.] 

Produeii^ncss qf Arciffit Seed . — Wll the writer o£ 
tho highly Tcmarkalile article on wceila in your Inst 
Number have tho kiudncsa to state why ho supposes that 
tlicre is too much reason to believe that foreign seed 
of nn iiidigeucms species Is often more prolific than that 
grown at homo f** Is it meant tluit the plant produced 
from the foreign seed actually produces more seed, or 
nu?rdy tluit the Introduced stock is more vigorous tlian 
tlio native stock P I Jmve no doubt that so ncute an 
ol«ctvcr has tomo good reason for bis belief. The point 
seems to mo of coiisldcmhlo interest in regard to the 
great battle for lifo which ii pcr^wtuall)" going on all 
around us. Tlio great Ampiicon botJinist* Dr* Asa 
Gray, believes that in tbo Uni Led States there are Ecvernl 
plants now natumlt^d in ubnndancc from imi>ort(Hl 
^oil, wliicli oro likewise Itidigcnoas; iitid my impression 
Is Qmt writing from home I cannot refer to his letter to 
me) tliat the Imported itock pravaih over tho nborlpntd, 
^ Qgain, Dr. liooker In liia admltablo Ilora of New 
/calami bai told tig that the coinmon Soiicbiisliag spread 
extensively from imported seed, "ivhilst the fcsuac species 
Is like wise an itborlprituil ; tho natives III this instaucu 
being ablo from tritliug difierciiocs to distingnish the 
two itookB. Might I further nak whether it jg now 
souio ycitrs Binco Uio seed of Sinapis nigra was acci- 
ikntaily Liitioduccd on tiie farm described; and if so, 
whether the common Ciiarlock atilt rciimliis in lease ncnl 
nuiiibcTs owing to the presenoo of the invader, nnd 
without, AS fiir as knomi, fresh seed of tlic invudlng 
S, nigra having been introduced ? — ^ivliclhor, in bltort, 
it was a fiiir fight bctxvccii the two spories, ending In tho 
victory of tl 10 J llnck ^ [ustnnl P IVould It be troapnssiug 
too much on the kiuducsji of the writer of tho article to 
nak whether he knowa of auj' ctbcr aiialegoua eases of a 
weed Introduced from other laud beating out, to a 
greater or leaser extent, a weed xircvtonsly commou in 
any psirticular field or farm ? O, J}arwint Ihvon^ 
7CenL 

TJ^ J?rc9ervathn nj Corn and (yiher lUcht ^ — Haw 
much batter nnd chca^Kr would it be tu the long run if 
a firmer had croctions or slicds of a simple oud mexpen* 
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curcah, Siay, ic,, might Ijq safely housed* and thus be 
free from tho e libels of bioriii^* but also from incen- 
diarism* XlitETc U little doubt tkit* dcEiiito tliw 
thatcluiig* miidi of tbo tick com is ctnisidernbly 
dctcH orated its exposure, cajiccIaUy cro|is that 

nrc in an inferior condition in bod sc.'isons. A farmer 
can li;ivc no diiriculty In knowing how iiiuny ricka !iis 
acrca will raise, mid sliouhl allow housing Hccoimnoila- 
tiou for a maximum nnmUT. Lighlujng conductors 
intglib prohubiy be more sen'iceablo aJid cUbetive if 
detadie;! from bulhliiigs :it tlio distanco of a few fbet, 
WoChI erections are xiossibly tho ebeapobt kind* but 
where present economy Is not a primary object, cast 
iron girder hGusc!i (that will also auuiit plenty of light 
w'hcto desirable), ufUir tlie Ry&tcm of Sir *toseph 
I’axton'sj A'* seen on a monster scale lu cur Crvsiii] 



Crystal 

l^alace ut Sydcnlumi, but also sueccssfully made «£c of 
iu^ giiiiillDr build in ga by blm on tbo Duke of Devon- 
b] lire's citato, jllany hundreds, if not ILon&mdj, of 
qutirters of graiu, Ac., arc lest to the stock of our pio- 
I Lure, tlio staple focHl of the majority of our fioi>uIntion,li-oin 
want of due caro nml mnnageinent* cspocinlly In bad and 
wofc witiOLi!;, ostsGccii in tho large proportlan of daiuagcft 
anil inferior grain und otlicr crops. This to tho fiinncr 
bent ujKJu ficir-iutere£it alone ih a matter of itidlirerciico, 
OS tniy deficiency of bidk is inado oii by iticreased price, 
but ^ the liard* working clasicg* generally uudnpaid^ 
tbiii ts n matter of scrioiu rongcquenoe, I hope the day 
Is nut very remote when go me mcansi iiiny be dc vised 
hy our legislature to coinpel farmers to take enUeJent 
in onus to preserve^ the iiithcrto ahusod hounticG of 
Nature hy having ricica under hmiso oovertiig, u syfLcm 
iiliio^ beneficial in preventing criuio by roinovlng tbo 
liability to Incendiarism from- duoonLcutcd ircu* who 
Gil f flying, whether justly or unjustly, from want and 
dcstitiitjan* in Gieic Ignorance pur|ioBo ruinbig tlu> 
fanner, whereas thoy nro injuriug tlio community 
goncrnlly, and most of all ^ their own dogs, 1 may add 
tiuit I believe Jightnitig condnetors would bo mor& 
cfllcicnt if tlu3 top ware fluked like an anriior* and It 
w ould tliiLs attract the electric fluid moro certainly tliaii 
by a siiiglo point. *‘ScittUila*^ 

Xfcad — One of your coiTcspDmlcuf4 wishes to 
kuow If a lend pijiD- to Convey w.atcr to farui bitlldinge- 
hplf a luilo ivould bo rcammiblc at 1007* Inst<^il of lead 
pipe I ijavo used corninou 2*ii>rii pipes of brick earth set - 
hiPertbind cement* at ouc-UiIrd of tlio cost, and though 
I liavo not yet fully proved tho work I trait it will 
answer, uitd bo so inudi bolter than lend that tliero will 
be no <hmgcr of tbo 'ivatcr being poisoned* Docs any 
one know of I'crthiud cement having bcou previously 
tiscU far a gimibr piiqK«e ? IK J?, if* 



Fanners' Clubs, 

LoStSOrr : Tlio fallowing arc from the Her*. 

C. .TanaVa opctiing paper on the edn cation of the Agricul- 
tural hiboarcri'--rAc Briihh Tanner, 

— I iTutlntain that it Is nhigli mil dignified oru^ &7iught 
with iuimeiiso rcsponaibiUty, botli by proeopt and ex- 
mnplc, hirtiicncing for good or evil £300,000 liHiiilica of 
laboarors in huriKindry, forming Ihe interest that wields 
tUa power, origluatca tlie wealth, dicrishes tho manly 
frcetlom* and proruotca the heppiticgs of tlic entiro 
laoplo; anil that it la from this interest nhat the greatest 
purt of the public hurdcni ato borne, and from wliidi 
the State derives the gfoatest portiou of bur gabsiEtencc:. 
As to ”thc lioldiitgs'' of tho IlritUh fiinner, tlierc urc, 
it is cnlcul.itod, *IB mDlions of acres, at a rental of 127 
mdUoiis of pounds stcrlhig i>er atmum. In Iho area of' 
these kingdoing ; Id millions of which are uniiri[iTDVC^Io 
waste, Aud 12 j milliom uncultivated, but hitprovoablfi 
liiptL^ ^ TIjo farms occupy two-thirds of tbo hind of liliig- 
Imid/*' 'llio munher of farms is 225,318 ; tlio avorage^ 
sixo iy 111 acn:a. Two-thiids of tho fnnus aro uimIct' 



this size ; but thcro nro 771 of olmvo 1000 acres, tho 
largo fiitius nbonnding In tho snuth- eastern and eastern 
counties* tlic small funns iti tho nortlu Tlicre nro 20p0 
Kngtigh fnimors liolditig nearly 2*0OO,OCX) acres, nnd 
tlicre aro 07,000 Dttglisli fanners not lioldtng more. 
Tlicro arc 40,G50 fanner a who employ five khaurers- 
each* 1(^501 have 10 or more, and together ompky 
311,707 labourers; 170 fannors have above GO labourers 
cacli|^ nud employ togcUicr 17,00a What an 
enormous truai held by such a body of tnen, over 
BUirli a inultitudo of workinea 1 And nro they nlivo to 
their lion J Lion P Do they know their duties— and, 

knoiviitg them, ilaro to perforni them ? I miswcr tm* 
bodtathigly, for tlio most port. Yea ; nnd desire to pro* 
mote^^aiid Jidvanco the phygical, moral* and btollcctual 
t raining cf tho labouring elstsscs. True there was u time 
when, m nome parislieg cuid districts of Our country,, 
tiio odacatkni of tlio labouring clniscs was vjmvc<l with 
dLitrufit, and enoomiterod apposition; but men now 
begin moro fully to appreciate the words of the eNcollent 
]>eAn of irenifonl. in hv( ** Suggcstivo Hints on SceiiLir 
lihliiicatlon." “The fiinncw," Kiya the Dean* "antL 
tlio^e the saino cIarj in oiw nirnl ilistricia, may rest 
nssiu'ed that, until they get that education it ia dcstrablo 
they a 1 10 aid havc^ and until they feel tli.it Ititcrcst in tho 
khoiircr which 11 riglit* they ouly augment the evil 
whieli thoy dread. Hju one is ailvnnciugln iiitclligctlCO ^ 
the Other is standing still; ^md I cmiiiotbut think tJmt^ 
In ft very few yc.iru, tho employers of labour will bo tljo 
class whieli, of all others, will t:^ko the grontest interest 
in tljoso very schools of ^dilch they now think so little." 

n/* iHcreascil in t/ic JEk^OMror.— 1 wy 

tliat tlie moi'o artilldal position of agriculture, arising 
from the progress matlo hi machmciyv cliciniEtry, 



